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(57) [Abstract] 

[Problems to be Solved by the Invention] 

organic electrolyte battery which can keep sealing property of 
battery terminal regarding wide temperature range isoffered. 

[Means to Solve the Problems] 

positive electrode terminal and negative electrode terminal 
which are inserted in said through hole of lid sheet which 
possesses through hole, through insulating packing, tightening 
being donewith nut, with organic electrolyte battery which 
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becomes, it uses polyphenylene sulfide resin for insulating 
packing. 



Claims 
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Specification 

[0001] 



[Claim(s)] 
[Claim 1] 

positive electrode terminal which is provided in said through 
hole (9) of lid sheet (5) whichpossesses through hole (9) (3) 
or negative electrode terminal (4), through insulating packing 
(6), with nut (7) tightening being done in lid sheet, 
aforementioned insulating packing (6) is polyphenylene 
sulfide resin in organic electrolyte battery (1) which becomes, 
and organic electrolyte battery Q which is made feature 

[Claim 2] 

molecular weight of above-mentioned polyphenylene sulfide 
resin is 40,000 or greater 6000 0 or below and organic 
electrolyte battery,, which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding insulating packing of 
organic electrolyte battery. 
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[0002] 
[Prior Art] 

Recently, notebook type personal computer or other portable 
information device, camera integrated VTR. liquid crystal 
television or other AVequipment. and portable telephone or 
other mobile communication equipment, furthermore from 
theincreasing of necessity of large current, high output, from 
increase in energy density is demanded as electric car or other 
energy source vis-a-vis battery which is used. 

Even among them, as for organic electrolyte battery it is 
observed there are technology revolution considerable ones as 
battery which is answered to demand. 

[0003] 

Generally, with organic electrolyte battery, in positive 
electrode active material,, organic electrolyte solution which 
such as polyethylene resin and microporous membrane of 
polypropylene resin such as natural graphite, coke, carbon 
fiber melted lithium hexafluorophosphate and the lithium 
tetrafluoroborate or other electrolyte in ethylene carbonate, 
propylene carbonate, diethyl carbonate or other mixed 
solvent and resin sintered carbon such as lithium cobaltate. 
lithium nickelate. lithium manganate is used for electrolyte 
solution to separator in negative electrode. 

case of stainless steel, aluminum, iron or other metallic is 
used for store of aforementioned positive electrode, negative 
electrode, separator, electrolyte solution. 

[0004] 

Therefore, as for terminal which removes current of metal 
case and positive electrode and negative electrode through 
insulating packing, insulating you must be 
done,polypropylene resin which makes stable in organic 
electrolyte solution is used for packing . 

[0005] 

[Problems to be Solved by the Invention] 

But, as for above-mentioned polypropylene resin, when from 
fact that the glass transition temperature is approximately - 10 
deg C, from low temperature from high temperature, for 
example-30 deg C the temperature changes in + 70 deg C, 
stiffness changes. 

Because of that, with packing of said polypropylene resin, 
sealing property of terminal and nut and lid sheet is kept is 
difficult in widerange. 

[0006] 

As for this invention, considering to this kind of problem, 
being somethingwhich it is possible, it withstands 
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compressive force with tightening the nut in order guarantees 
insulating property of terminal and nut and the lid sheet in 
fully it to be possible, to lock terminal in the lid sheet it to be 
possible , organic electrolyte battery which can keep sealing 
property of battery terminal regarding wide temperature range 
isoffered makes objective. 

[0007] 

[Means to Solve the Problems] 

organic electrolyte battery which relates to this invention in 
order to achieving this objective positive electrode terminal or 
negative electrode terminal which is inserted in said through 
hole of lid sheet which possesses through hole through 
insulating packing, with nut tightening being done in lid 
sheet, with organic electrolyte battery which becomes, is 
somethingwhich uses polyphenylene sulfide resin (It makes 
below PPSresin. ) for aforementioned insulating packing. 

[0008] 

As for PPSresin, because with highly strong insulator , glass 
transition temperature approximately 90 deg C it is high, 
when from wide temperature range, for example-30 deg C 
temperature changes in + 70 deg C, putting, as it can 
guarantee insulating property of terminal and the nut and lid 
sheet from fact that stiffness does not change, byusing 
PPSresin for insulating packing, in wide temperature range, 
strength and sealing property which is stabilized can be 
acquired. 

[0009] 

molecular weight of above-mentioned PPSresin, in regard to 
utility, is40,000 or greater 6000 0 or below, it is desirable . 

[0010] 

[Embodiment of the Invention] 

You explain below, with Working Example concerning 
embodiment of this invention. 

[0011] 

As for Figure 1, with top view and longitudinal 
cross-sectional view of oval cartridge organic electrolyte 
battery which is a width 100 mm N height 150 mm N 
thickness 50 mm, battery capacity 50 Ah, as for Figure 2, it 
is a figure which showsassembly of terminal in oval cartridge 
organic electrolyte battery which uses the polyvinyl idene 
fluoride resin for lithium cobaltate, negative electrode in 
positive electrode active material as binder of natural 
graphite, positive electrode and negative electrode. 

[0012] 

Regarding this working example, electrode group which 
through separator, winds the positive electrode and negative 
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electrode in oval type is inserted into battery case (2), lead 
and the positive electrode terminal which are installed in 
positive electrode and negative electrode (3) and negative 
electrode terminal (4) isconnected with ultrasonic welding , 
electrolyte solution after pouring liquid, with lid sheet (5)is 
sealed up with laser welding . 

[0013] 

You explain protocol which installs positive electrode 
terminal and negative electrode terminal in the lid sheet, 
making use of Figure 2. 

First, positive electrode terminal (3) and it inserts o-ring (8) 
which consists of the fluororubber in negative electrode 
terminal (4), each inserts said both terminals in through hole 
(9) of the lid sheet (5), positive electrode terminal (3) and it 
inserts insulating packing (6) which next consistsof PPSresin 
of molecular weight 50000. melt viscosity 10000 in negative 
electrode terminal (4), tightens with nut (7),through insulating 
packing, it makes extremely terminal which tightening isdone 
with nut. 

Tightening torque of nut is 50 kgf * cm. 
[0014] 

insulating packing which consists of above-mentioned 
PPSresin, as though it isa Figure 2 (6), inserting, uses those 
which possess shape which it canstick with terminal and lid 
sheet and nut and lid sheet. 

Because sealing property of battery can be kept 
simultaneously with the insulating property with PPSresin . 

[0015] 

Furthermore, said PPSresin, is a crosslinking type, -fe milli 
near type and a linear high molecular weight type, linear high 
molecular weight type of molecular weight 4000 0 or greater 
is desirable in point of vibration resistance as automotive etc. 

Furthermore with linear polymeric type PPSresin of 
preferably, molecular weight 5000 0 to 6 0000, those of high 
viscosity of theespecially melt viscosity 700 0 or greater are 
good. 

vibration resistance to be strong, because it has super high 
toughness. 

[0016] 

Above-mentioned positive electrode mixed polyvinylidene 
fluoride of acetylene black and binder which are a lithium 
cobaltate and a conductor in both surfaces of aluminum foil of 
thickness 0.03 misapplying those which are made paste, 
produced. 

[0017] 
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Applying those which in both surfaces of copper foil of 
thickness 0.02 mm designate polyvinylidene fluoride of 
natural graphite and binder as paste, it produced 
theabove-mentioned negative electrode. 

[00 18] 

In addition, polyethylene resin microporous membrane of 
thickness 0.040 mm was used to separator . 

[0019] 

Those which in mixed solvent of ethylene carbonate and 
diethyl carbonate melt lithium hexafluorophosphate at ratio of 
1 mole/liter were used to electrolyte solution . 

[0020] 

organic electrolyte battery (1) which it assembled like above 
is designated as battery A. 

[0021] 

Comparative Example 

Besides polypropylene resin is used for insulating packing 
battery which it assembledin same way as above-mentioned 
battery A is designated as the battery B. 

[0022] 

Experiment 1 

thermal shock test was done concerning battery A* battery 
B. 

[0023] 

- 2 hours you keep test method, with 30 deg C, next 2 hours 
keep with+ 70 deg C. 

With this as 1 cycle, 100 cycle after executing, leaked liquid 
of the electrolyte solution was inspected. 

number of tests is 10 respectively. 

Result is shown in Table 1. 

[0024] 

From test result, battery A which uses insulating packing of 
PPS which is a this invention was not recognized leaked 
liquid. 

As for this, as for PPSresin in this invention, from fact that the 
glass transition temperature is 90 deg C, - with temperature 
range of + 70 deg C stiffness doesnot change from 30 deg C, 
fully withstands compressive force withtightening nut because 
it is possible , can keep the sealing property of terminal and 
nut and lid sheet being It can withstand use in wide 
temperature range understands . 



— Vt&Otf'JZfat? b>ft}SB©l6Jf/< , V+ On one hand, as for battery B which uses insulating packing 
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tZo 

-10 deg C -10 deg C l&TV&ffi 

b&T&?* W*1$±lf1-vbtmi6ib<J)*s-)\' 

tetf«l#-c#ftfrofcfc*>fc#a.&:h.*. 

[0025] 

2 

[0026] 



of conventional polypropylene resin, the leaked liquid 
occurred 60%. 

As for this, glass transition temperature of polypropylene 
resin - from fact that they are 10 deg C, - stiffness of resin 
changes with 10 deg C, or lesswithstands compressive force 
of nut it is not possible , it isthought for sake of you cannot 
keep sealing property of terminal or nut and lid sheet. 

[0025] 

Experiment 2 

Vibration test was done with below-mentioned condition 
concerning the battery A> battery B. 

[0026] 
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[0027] 

tZo 

[0028] 

«tJ3.*Sllfi«r-ii.pps (omm^y^<ft: 



It does. 
[0027] 

From test result, it could not recognize leaked liquid in battery 
A whichuses insulating packing of this invention. 

From this, said packing fully withstands compressive force 
with tightening nut (7), sealing property of terminal and nut 
and lid sheet iskept including vibration, is superior in 
vibration resistance understands. 

On one hand, as for battery B which uses insulating packing 
of conventional polypropylene resin, the leaked liquid 
occurred 50%. 

From now on, sealing property of insulating packing of 
polypropylene resin is not somethingwhich it can withstand 
vibration, understands . 

[0028] 

Furthermore, with this working example, shape of battery 
which uses the insulating packing of PPS was designated as 
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oval cartridge, but it is a applicable, in shape such as angular 
type, cylinder without restriction. 

[0029] 

In addition, when vibration joins to case of 
theabove-mentioned temperature change, putting, sealing 
property is kept with insulating packing of this invention. 

[0030] 

[Table 1] 





mm. 




w&a <&*m) 


0® 


0% 


m&B mm 


6fiS 


60% 



[*2] [Table 2] 



mm 


mm 






0® 


0% 


m&B mm 


5® 


5 0% 



[01] 

ftR1tffl*«««Ht«»0)TBB*i«btfW 



[02] 



[Effects of the Invention] 

As above detailed, organic electrolyte battery which keeps 
sealing property of terminal and nut and lid sheet with 
execution of this invention, in wide temperature range can be 
offered. 

In addition, organic electrolyte battery which can guarantee 
sufficient sealing property can be offeredeven under vibrating 
condition which occurs with vehicle mounting use etc. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

top view and longitudinal cross-sectional view Q of oval 
cartridge organic electrolyte battery 

[Figure 2] 

Figure which shows assembly of terminal in oval cartridge 
organic electrolyte battery. 

[Explanation of Symbols in Drawings] 
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l 

oval cartridge organic electrolyte battery 
2 

battery case 
3 

positive electrode terminal 
4 

negative electrode terminal 
5 

lid sheet 
6 

insulating packing 
7 

nut 
8 

o-ring 
9 

through hole 
[Figure 1] 



[Figure 2] 
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